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TOPOGRAPHIC MAPPING KENTUCKY 
PHIL 


SYNOPSIS 


The purpose this paper present the experiences one state 
obtaining and utilizing modern topographic data and direct attention 
few the uses the published maps and by-product materials. This involves 
the history the mapping program Kentucky; the general specifications 
for such mapping, techniques, and equipment used; the progress the 
program; the state’s facilities for distribution and filing topographic data; 
and the outlook for the completion the program. Good maps are invaluable 
the efficient development the United States, and hoped that this 
paper may useful others for initiating expanding activities. 


The Topographic Division the United States Geological Survey (USGS), 
the Department the Interior, responsible for domestic topographic 
mapping. Usually, the cost such mapping divided equally between 
the USGS and the states, the mapping being done the USGS. The 
Kentucky mapping program described herein operating under such 
arrangement. The USGS has long record topographic mapping 
Kentucky, beginning 1882. Cooperative state-federal mapping Kentucky 
began 1903 and grew substantial program the 1920’s, but was ter- 
minated 1929. cooperative mapping was accomplished within the state 
between 1929 1948. The year 1948 marks the beginning the second 
cooperative program, with mapping (covering Jefferson County) sponsored 
the City Louisville, Jefferson County, the Louisville Area Development 
Association, and the Kentucky Departments Highways and Revenue. 

the period mapping, state agencies, individuals, and private 
organizations advocated the resumption cooperative mapping, but they 
lacked the support necessary put the program into effect. Principal 

comments are invited for publication; the last discussion should submitted 


March 1953. 
Maps and Minerals Div., Kentucky Agri. and Industrial Development Board Frankfort, Ky. 
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agencies that now (1952) advocate topographic mapping are the Kentucky 
Geological Survey, the Kentucky Department Highways, and the Kentucky 
Department Conservation. The Postwar (World War II) Advisory Planning 
Commission Kentucky recommended that topographic mapping com- 
pleted within the state the earliest possible date. The great emphasis 
that was placed upon maps during World War II, and the fact that many 
agencies are affected the availability good maps, contributed favorable 
atmosphere for inaugurating new mapping program. 

The Kentucky Chamber Commerce became actively interested the 
state mapping problem this post-war period and provided some the basic 
planning for the reactivation the program Kentucky. The fact that 
the Kentucky Chamber Commerce, various state organizations, and many 
business organizations were behind the program was undoubtedly convincing 
argument state administrators. The Kentucky Department Revenue 
also believed have been major factor the revival interest, since 
vitally concerned with adequate base maps for property surveys. With 
much the groundwork laid, the Kentucky Agricultural and Industrial 
Development Board (AIDB) Frankfort, Ky., provided the necessary 
coordination, administration, and technical direction formulate concrete 
plans, with the USGS for complete five-year mapping program. 

Kentucky Map Status devising plan action, the first step 
was review the status mapping. study, made 1947, disclosed that 
approximately 35% the state’s 40,500 miles had never been mapped 
topographically. Approximately 20% the area the state was covered 
topographic maps which were made the period from 1882 1910, many 
which were scale 1:125,000, and could only considered useful for 
reconnaissance purposes. This area required remapping under any mapping 
program then contemplated. was found that approximately 30% the 


state was covered maps, made the period from 1910 1930. 


These maps required cultural revision and partial resurvey, which would 
include additional control and aerial photography. About the state 


was covered good scale topographic maps which would require only 


cultural revision. Fortunately, about 10% the state was the process 
being remapped modern methods the Tennessee Valley Authority 
(TVA) and the Army Map Service (AMS), United States Corps Engineers, 


using and 
24,000 25,000 
‘Choice 55% the state required complete 
remapping under any circumstances. The question was raised the 


respectively. 


advisability trying complete and bring date the old 


topographic cover instead remapping scale 1:24,000. The USGS 
informed state officials concerned with the new topographic mapping that 


scale maps were becoming more popular and that the USGS had 


| 
if 


mapping the 
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adopted such scale standard for new map series based 
sheet lines. However, was explained that was the state’s decision 
whether cooperative work would done scale 1:24,000 1:62,500. 

examing the problem the relative merits the two scales, 
patently true that greater detail and more accuracy are obtainable with the 
larger scale and that the cost would considerably greater. 

rule thumb, believed the writer that the usefulness 
basic map (other qualities being considered constant) varies 
the square the map scale. This merely application the area relation- 
ship scale. 

studying the history mapping programs for large areas, such 
state, apparent that given map series designed for particular time 
becomes obsolete, and the area must remapped larger scale. The 
USGS first began topographic mapping about 1875 and the standard scale was 


about 1880 the standard scale was changed about 


the late 1920’s and early 1930’s 


250,000° 


1900 the scale was changed again 62,500 


there was definite trend the and just before World War maps 


were being produced the USGS scale The trend always 


24,000° 
larger scale, considering modern mapping program appeared that 


scale basis could result maps that might soon become 


62,500 
obsolete for many purposes. The use the word here refers 
inadequate scale, since modern engineering requires ground information 
accurate practicable obtain. recognition such trend pointed 


the desirability adopting the scale and completely remapping the 


24,000 
state. course, this concept fitted well with new mapping already under way 
the TVA and the AMS. The army standard large-scale topographic series 


toa since the army the metric system, into which such scale 


fits readily. course, the scale convenient the English system since 


24,000 
inch equal 2,000 feet this scale. 


When was decided that program would considered, esti- 


24,000 
mates were obtained from the USGS the minimum time required remap 
completely the state and the cost doing so. was estimated that the state 
(some 36,000 miles after deducting TVA and AMS areas) could completely 
mapped for about $7,000,000 (total federal-state cost) and that the work could 
accomplished five years. These estimates cost and time caused eye- 
brows raised various geologists and engineers who had been familiar 
with the previous topographic mapping the state. The fact was emphasized 
that topographic mapping relatively cheaper and much faster than was 
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62,500 scale mapping could 


completed and brought date for about $6,000,000. 


twenty years ago. estimated that the 


scale mapping and 


With only about 18% difference cost between 62,500 


mapping, was not difficult conclude that the large-scale map- 
ping would the best choice. 
Allocation June 30, 1950, the state had expended $180,000 


mapping scale. This left $3,320,000 state funds re- 


24,000 
quired complete the program, which was estimated $7,000,000 total. 
The USGS and the state agreed that the money could expended most 
efficiently and economically follows: 


Year ending June State Federa 
1951 $332,000 $332,000 
1952 830,000 830,000 
1953 830,000 830,000 
1954 830,000 830,000 
1955 498,000 498,000 
Total $3,320,000 


This program was approved the state Budget Commission and the gover- 
nor and the 1950 state legislature provided funds for the first two 

summary: The most important factors this phase the mapping 
activities Kentucky were formulate complete, comprehensive plan, 
and present the facts utilization and cost good maps the public 
and the authorities. This essentially what was done Kentucky, and 
resulted the inauguration the largest cooperative mapping program 
ever undertaken the USGS. 


GENERAL SPECIFICATIONS 


the beginning this project, the general specifications for the mapping 
Kentucky had already been established the USGS. The standard 


coverage the scale maps minutes latitude and minutes 


longitude. This gives sheet size in. in. over all, covering about 
miles. Neat-line size the middle latitude the state 18.125 in. 
22.875 in. 

Accuracy.—Standard map accuracy, developed the United States 
Bureau the Budget, required. The horizontal accuracy requirement for 
maps publication scales smaller than 1:20,000 that not more than 10% 
the points tested shall error more than 0.02 in. publication scale. 
Points selected for testing are plottable 1:100 in. map scale. This 


means that scale maps, horizontal positioning accurate within 


24,000 
ft. The vertical accuracy standard requires that not more than 10% 
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the elevations tested shall error more than one half contour 
interval for all scales maps. The apparent vertical error test elevation 
may decreased assuming horizontal displacement the point within 
the permissible horizontal error for map that scale. The contour interval 


for the Kentucky maps variously ft, ft, and depending 


the terrain. The standard accuracy ft, ft, and ft, respectively, for 
such maps. The vertical accuracy USGS mapping actually much better 
than this, shown test profiles. Profiles usually disclose vertical error 
the order for 10-ft contour intervals and many profiles show 
that errors may not exceed ft. 

Contour plan indicating the contour interval for each 
minute quadrangle was set early the five-year program, providing for 
10-ft and 20-ft intervals. This was based upon examination existing 
topographic map coverage, scales 1:62,500 and 1:125,000, and field 
reconnaissance federal and state engineers. the mapping progressed, 
developed that contour intervals had altered order portray ade- 
quately relief features and prevent congestion contours. some areas 
where 20-ft contours were selected, 10-ft supplemental contours were added 
the valley flats. Similar treatment was also given few areas where 
10-ft and 40-ft contours were adopted. The USGS had strongly 
that the rugged terrain southeast Kentucky mapped with 40-ft contour 
interval. This was finally accepted the state. 

Under the state rectangular coordinate system devised the United States 
Coast and Geodetic Survey (USCGS), all horizontal control run computed 
24,000 
10,000-ft ticks along the neat line. This insure that any company 
agency desires use rectangular coordinate system, the basic element for 
universal state system will already established and thereby greatly facilitate 
any such operations. The trend toward the use rectangular coordinates 
well-established and believed offer the only practicable solution 

some problems, such adequate property descriptions. 

Priority areas for new mapping were established 
mutual agreement between the state and federal officials. was agreed 
the outset that, the mapping was completed five years, operational 
considerations would dictate priority areas. The priority requirements 
various state and federal agencies received secondary consideration. However, 
survey was made the desires various state and federal agencies and sec- 
ondary priorities were established. Several areas which were line with 
operational priorities have been expedited order that good map information 
might available the Kentucky Highway Department for road relocation 
problems. The primary priority areas proved areas that had never been 


terms the state grid and the state grid shown published scale maps 


mapped topographically before were covered with the old scale recon- 


125,000 
naissance maps. 
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TECHNIQUE AND EQUIPMENT 


The general techniques for the type mapping done Kentucky have 
been well perfected during twenty-year period. These involve the use 
aerial photography and special photogrammetric equipment which can used 
various combinations connection with ground survey methods—that 
is, the plane table. 

Aerial Photography and Ground photography used 
map all areas, with the scale the photographs varying from about 1:14,000 
1:35,000, depending the terrain and the type equipment used. 
Such photography precision type and done with special cameras which 
must submitted the National Bureau Standards for checking and 
bration. 

Even with the high degree development the use aerial photographs, 
still necessary obtain fair amount vertical and horizontal ground 
control consisting position and elevation determinations number 
points. For the horizontal control, the initial phase accomplished the 
USCGS and consists first-order and second-order triangulation. The 
good density first-order and second-order horizontal control available. 
the second phase, the USGS begins primary triangulation point and, 
general, runs third-order transit traverse around the border each 15-minute 
quadrangle. 

The first-order, vertical control run the USCGS and provides 
primary net for the use the USGS establishing additional control which 
third order. practicable the level lines and transit traverse lines coincide. 
This procedure provides the net for the establishment supplemental (or 
what sometimes known photo) control. This supplemental control con- 
sists obtaining least four points per pair (aerial photographs) 
accuracy least one tenth the contour interval. 

The general practice followed with control and photogrammetric work 
that horizontal control can more sparse than vertical control because the 
horizontal scaling can held more rigidly than can the vertical scaling. 

Compilation.—Stereoscopic compilation follows the establishment con- 
trol and the photogrammetric machine stage, which consists drawing 
the contours and all planimetric detail shown the final map, plus 
fence lines and all rural buildings. some cases where the contouring 
completed the field plane table methods, only planimetric detail 
compiled stereoscopic methods. 

Various methods compilation are utilized, involving several types 
photogrammetric equipment combination with the plane table. The 
principal types photogrammetric equipment used the USGS the 
Kentucky work include the Multiplex Aero-projector, the Kelsh Plotter, the 
Zeiss Stereoplanigraph, and the Wild and stereoscopic plotting machines. 
All these machines, the case engineering equipment general, have 
their advantages and disadvantages. believed, however, that the USGS 
has assembled the most modern and efficient photogrammetric 
permitting great flexibility mapping operations. 
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Different types plotting equipment produce different manuscript (original 
map drawing) scales, depending the flight height photography, which 
turn determined primarily the contour interval the final map. The 
following manuscript scales have been used: 1:6,000, 1:7,200, 
1:15,000, 1:15,840, and 1:20,000. This range scales includes manuscripts 
compiled the TVA and the AMS. 

Final compilation complete, the map 
sent the field for checking and completion. The field check includes tests 
for position accuracy and completeness detail. Field completion may 
consist the addition contours flat areas: For example, 5-ft supplementals 
may added 10-ft interval map where considered that the 10-ft 
interval does not adequatly show relief features. Also, the field check and 
field completion phase, cultural and drainage names are determined and 
checked and political boundaries are plotted. 

After field check and completion, the map returned the office where all 
information pertaining the quadrangle assembled and color-separation 
drafting accomplished. For color separation separate drawing prepared 
stable medium for each color printed the final map. 
colors for the 1:24,000 series sheets are green for woods, brown for 
contours, blue for drainage and water features, and black for cultural features. 

Following color-separation drafting, composite made the various 
drawings and this map subjected thorough editing. Composite prints 
are sent state and local agencies for final check. After resonable length 
time, the compositie map given final editing and correcting. When 
this editing complete, the reproduction copy given the reproduction 
section and the final map printed photolithographic processes. 

The final reproduction run usually approximately 5,000 copies, which 
80% are with green woods overprint. 


the outset this program, was decided that state depository and 
distribution center should established for topographic maps 
data. not generally appreciated, but many useful by-products come 
from modern topographic mapping program. The by-products are aerial 
photographs, vertical and horizontal control data, copies map manuscripts, 
and blueline prints. 

The sponsoring agency (AIDB) has established files for all the afore- 
mentioned by-products and maintains stocks all published topographic 
maps Kentucky. Files aerial photography consists one set for the 
permanent file and one set for lending purposes. Copies are filed mimeo- 
graphed lists the unadjusted field values horizontal and vertical control 
points. the standard policy the USGS publish all such control 
data after the final adjustment. Since this may several years after field 
work, unadjusted field data are made available. 

The advisability filing copies map manuscripts may well questioned. 
However, considered that the manuscripts are considerably larger 
generally, than the final published maps, that they are available from 
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one year two years before them, and that they contain information concerning 
fence lines and buildings that not shown the final published maps, can 
seen that such material will serve many useful purposes during the interim 
between compilation and publication. Also, they are useful after publication 
for purposes requiring detail and large scale. 

Blueline prints also serve interim and detail maps and have special uses 
since they are printed scales 1:20,000 and 1:24,000. 

All the materials available result the mapping program are put 
use. increasing number requests have been received the AIDB 
more topographic data have become available. photography used 
coal land surveys, mineral tax appraising projects, highway drainage prob- 
lems, waterway development projects, flood control projects, and industrial 
site planning. copies manuscripts, and published maps are 
also used for the aforementioned purposes, plus farm planning, geologic 
mapping, and special oil field surveys. The uses for maps and topographic 
data mentioned herein are only few which have been brought the attention 
AIDB the distribution the material. Undoubtedly, there are many 
other applications. For example, order for twelve copies blueline sheet 
was received from undertaker, for some unexplained reason. 

order keep interested parties informed the progress the 
program and the availability material, progress map published and dis- 
tributed every three months the AIDB. 


PROGRESS THE KENTUCKY PROGRAM 


The program sponsored the AIDB was begun small way January 
1949. Full-scale operations the complete program dic not begin until 
January, 1950. Including TVA and AMS work, approximately 38,740 miles 
mapping were under way complete July 1952, and can broken 
down into the phases follows (area Kentucky—40,360 


Subdivision Square miles 
Aerial photography 38,740 
Ground control 29,100 
Manuscripts and 17,660 
Published 4,160 


OUTLOOK FOR THE COMPLETION THE KENTUCKY PROGRAM 


State appropriations covering the biennium July 1952, July 1954, 
along with previous appropriations, provide for approximately 85% the 
entire program. remains seen whether not the state legislature 
will appropriate the funds required complete the mapping. the mapping 
has been scheduled, suitable appropriations one more general assembly 
would provide for completion the program. 

There are several powerful arguments favor completing the Kentucky 
mapping. The fact that much money has already been invested and that 
much would lost operations were terminated June 30, 1954, 
certainly considered. The opinion, held businessmen and industrial- 
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ists who have studied the mapping question, that the value the maps greatly 
exceeds their cost, certainly sound argument. Also, has been demon- 
trated with “topo” material previously completed that the arguments for 
large-scale topographic mapping are well-founded. 

Every effort has been made the AIDB advise potential map users 
the availability topographic data and assist them proper utilization. 
These efforts have met with success. Even with all this favor good maps 
program such the Kentucky one requires the active support public and 
private organizations. 
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